- 1 - 

MOUNTING DEVICE FOR SECURING AN ELECTRONIC 

DEVICE TO AN EQUIPMENT RACK 

FIELD OF THE INVENTION 

5 The invention relates generally to devices used for mounting an 

electronic unit within an equipment rack, and more particularly to a mounting 
device which allows a user to interchange fasteners to facilitate installation of 
the electronic unit within an equipment rack. 

10 BACKGROUND OF THE INVENTION 

An equipment rack may be adapted to receive and hold many types of 
electronic units such as, for example, media storage and read/write devices, 
networking devices, and telephone communications devices. After insertion 
of an electronic unit into an equipment rack, the electronic unit may be 

15 secured to the front panel of the equipment rack with fasteners such as 
screws and, more particularly, thumbscrews. An electronic unit to be 
installed into an equipment rack may be provided with such fasteners. 
However, the fasteners on the electronic unit may be incompatible with the 
corresponding openings in the equipment rack. That is, the equipment rack 

20 may be adapted to receive screws with a completely different thread type 
than the screw provided with the electronic unit, thereby making installation 
of the electronic unit into the equipment rack more difficult. 

SUMMARY OF THE INVENTION 

25 A mounting device for securing an electronic device to an equipment 

rack includes a mounting member having at least one flange, an end portion 
receivable within an opening in the electronic device, and an inner cylindrical 
portion adapted to receive fasteners having different thread types. The 
mounting device may also include a securing device which is adapted to 

30 secure the mounting device to the electronic device. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Illustrative and presently preferred embodiments of the invention are 
shown in the accompanying drawings in which: 

Fig. 1 is an isometric view of an electronic unit installed in a cutaway 
5 portion of an equipment rack utilizing mounting devices in accordance with 
an embodiment of the invention; 

Fig. 2 is an exploded isometric view of the electronic unit, cutaway 
portion of the equipment rack, and mounting devices of the embodiment of 
Fig. 1; 

10 Fig. 3 is an exploded cross-sectional view of a mounting device of the 

embodiment of Fig. 1 mounted in an electronic unit, showing two exemplary 
fasteners; 

Fig. 4 is an exploded isometric view of the mounting device of the 
embodiment of Fig. 1 with an exemplary fastener; 
15 Fig. 5 is a cross-sectional view of the mounting device of the 

embodiment of Fig. 1 and an exemplary fastener mounted in an electronic 
unit; 

Fig. 6 is a side elevation view of an exemplary fastener and a retainer 
member of the mounting device of the embodiment of Fig. 1 in a "latched" 
20 mode; 

Fig. 7 is a side elevation view of an exemplary fastener and a retainer 
member of the mounting device of the embodiment of Fig. 1 in an 
"unlatched" mode; 

Fig. 8 is a cross-sectional view of an exemplary first fastener and 
25 retainer member of the mounting device of the embodiment of Fig. 1 in a 
"latched" mode; 

Fig. 9 is a cross-sectional view of an exemplary first fastener and 
retainer member of the mounting device of the embodiment of Fig. 1 in an 
"unlatched" mode; 
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Fig. 10 is a cross-sectional view of an exemplary second fastener and 
retainer member of the mounting device of the embodiment of Fig. 1 in an 
"unlatched" mode; 

Fig. 11 is a cross-sectional view of an exemplary second fastener and 
5 retainer member of the mounting device of the embodiment of Fig. 1 in a 
"latched" mode; and 

Fig. 12 is a flow chart illustrating a method of mounting an electronic 
device to an equipment rack utilizing one or more mounting devices in 
accordance with an embodiment of the invention. 

10 

DETAILED DESCRIPTION OF THE INVENTION 

Figs. 1 and 2 illustrate an exemplary electronic unit 10 installed in an 
equipment rack 12 utilizing mounting devices 40 of an embodiment of the 
invention. The electronic unit 10 may be any type of device such as, for 

15 example, a media storage or read/write device, networking device, 

telephone communications device, or any other device that may be inserted 
into an equipment rack. The electronic device 10 may have a front panel 14 
having a front surface 15, a rear surface 16, and openings 17 (Fig, 2) therein 
for receiving the mounting devices 40. The equipment rack 12 may have 

20 front mounting columns 18, 20, with a plurality of openings 22 therein. For 
illustrative purposes, only a portion of the front mounting columns 18, 20 of 
the equipment rack 12 is shown in Figs. 1 and 2. As used herein, 
"equipment rack" is defined as any type of rack that is adapted to receive 
and hold a plurality of electronic units. An electronic unit 10 may come 

25 equipped with a first fastener 24, Fig. 3, such as a thumbscrew which is 

mounted in each of the mounting devices 40. Each of the openings 22 in the 
equipment rack 12 may be threaded to receive a second fastener 26, Fig. 3, 
such as a thumbscrew. Alternatively, each of the openings 22 may be non- 
threaded cutouts with clip nuts, cage nuts, or the like mounted therein. As 

30 used herein, the term "opening(s)" (17, 22) refers to the portion of the 
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opening, clip nut, cage nut, or the like which is threaded to receive a 
thumbscrew. 

As shown in Fig. 3, the first fastener 24 may be different from the 
second fastener 26. That is, the thread type (thread diameter and/or length) 
5 of the first fastener 24 may be different from the thread type (thread diameter 
and/or length) of the second fastener 26. Fig. 3 illustrates exemplary first 
and second fasteners 24, 26 having different thread types. The shaft 28 of 
the first fastener 24 may have a threaded portion 30 with a diameter of "D1" 
and a length of "L1". The shaft 32 of the second fastener 26 may have a 

10 threaded portion 34 with a diameter of "D2" and a length of "L2". While, in 
Fig. 3, "DT appears to be larger than "D2 n and "L1" appears to be shorter 
than "L2", it is to be understood that the threaded portions 30, 34 may have 
any dimensions, i.e., "D1" may be the same as, smaller, or larger than "D2" 
and "L1" may be the same as, shorter, or longer than "L2". As indicated by 

15 broken lines, each of these fasteners 24, 26, as well as other fasteners as 
described in further detail below, is adapted to be received by a mounting 
device 40. 

Referring to Figs. 3-5, the mounting device 40 may comprise a 
mounting member 42 having an outer portion 44 (Fig. 4) which may be 

20 cylindrical, as shown, or any other shape, and an inner cylindrical portion 46 
(Fig. 4). The mounting member 41 may further comprise an opening 50, 
which may be a slot as shown, extending at least partially around the 
circumference of both the outer portion 44 and the inner cylindrical portion 
46 of the mounting member 42. The outer portion 44 may have a first flange 

25 48 having a surface 49 which is adapted to abut against the front surface 15 
of the electronic device 10 front panel 14 adjacent to an opening 17 (Fig. 2). 
The mounting member 42 may also have an end portion 52 having a second 
flange 54. The end portion 52 is adapted to pass through an opening 17 in 
the electronic device 10 front panel 14. The diameter of the flange 54 is 

30 preferably somewhat smaller than the diameter of the opening 17 so that the 
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mounting member 42 may have limited movement or "float" within the 
opening 17 as described in further detail below. 

As best shown in Fig. 4, the mounting member 42 inner cylindrical 
portion 46 of the mounting device 40 is adapted to receive a fastener 24, 26. 
5 Each fastener 24, 26 may have a maximum diameter portion 36, 38, 

respectively, which may be a flange as shown in Figs. 3 and 4, a part of the 
threaded portion 30, 34, or any other part of the shaft 28, 32 of the fastener 
24, 26. The maximum diameter portion 36, 38 may have a diameter of "D3", 
Fig. 4 (which may be the same as or larger than the thread diameter "D1" or 
10 "D2", Fig. 3). As indicated in Fig. 4, the inner cylindrical portion 46 of the 
mounting device 40 may receive any fastener 24, 26 having a maximum 
diameter "D3" that is less than the diameter "D4" of the inner cylindrical 
portion 46. The length "L1", "L2", Fig. 3, of the threaded portion 30, 34 of the 
fasteners 24, 26 may be any length that can be accommodated by the 
15 equipment rack 12, Figs. 1 and 2. In other words, the mounting device 40 is 
adapted to receive a fastener with a threaded portion of any length and any 
diameter up to "04", Fig. 4. 

The mounting device 40 may further comprise a retainer member 60 
which is adapted to be received within the opening 50 in the mounting 
20 member 42 as illustrated in Fig. 5. As best shown in Fig. 4, the retainer 

member 60 may be a clip having a pair of resilient legs 62, 64 biased toward 
one another and connected by a flexible hinge 66. The retainer member 60 
may have a smaller diameter portion 68 which is utilized when the retainer 
member 60 is in a "latched" mode and a larger diameter portion 70 which is 
25 utilized when the retainer member 60 is in an "unlatched" mode. These 

modes will be described in further detail below with reference to Figs. 6-11. 

A biasing device 80 such as a coil spring may be included which biases 
the fastener 24, 26 in a linear direction "Z1", Figs. 3, 6 and 7. The biasing 
device 80 may be integrally attached to each fastener 24, 26 on the non- 
30 threaded portion 31, 33 thereof, or it may be a separate part as shown in 
Fig. 3. Whether an integral or a separate part, the biasing device 80 may 
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be positioned on the non-threaded portion 31 , 33 between the flange 36, 38 
and the head 25, 27 of the fastener 24, 26. As best shown in Fig. 5, the 
fastener head 25, 27 may have a sleeve portion 35 within which the biasing 
device 80 and mounting member 42 may be nested. As described in further 
5 detail below, when the retainer member 60 is in a "latched" mode, the 
fastener 24, 26 may be displaced in a linear direction "Z1" or "Z2" for a 
limited distance. The biasing device 80 biases the fastener 24, 26 in a linear 
direction "Z1" so that, when not secured to an equipment rack 12 (Fig. 1), 
most or all of the threaded portion 30, 34 of the fastener 24, 26 may be 

10 safely stored within the mounting member 42. This prevents damage to the 
threaded portion 30, 34 of the fastener which could occur if it was allowed to 
protrude from the mounting member 42. 

The mounting device 40 may further comprise a securing device 88 
which is adapted to secure the mounting member 42 to the electronic device 

15 10, Figs. 1 and 2. The securing device 88 may comprise a retainer ring 90 
which is adapted to be received on the end portion 52 of the mounting 
member 42. The retainer ring 90 may abut a surface 55 on the second 
flange 54 (the flange on the end portion 52) in order to leave a small gap 92, 
Fig. 5, between the retainer ring 90 and the rear surface 16 of the electronic 

20 device 10 front panel 14. The gap 92, as well as the differences in 

diameters of the flange 54 and opening 17 noted above, allows the mounting 
device 40 and fastener 26 mounted therein to have limited movement or 
"float" within the opening 17 in order to assist in centering the fastener 26 
within an opening 22 in the equipment rack 12. The retainer ring 90 may be 

25 secured on the end portion 52 of the mounting member 42 using any 

conventional means, such as, for example, by pressing or swaging a ferrule 
94, Fig. 5, or the like onto the end portion 52 of the mounting member 42. 

As noted above, an electronic device 10 to be installed in an equipment 
rack 12 may be supplied with a mounting device 40 and a first fastener 24 

30 mounted on the electronic device 10. If the first fastener 24 is not 

compatible with the equipment rack 12, then it can be exchanged for a 
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compatible second fastener 26 with a different thread type than the first 
fastener 24. Figs. 6-1 1 illustrate the "latched" and "unlatched" modes of the 
retainer member 60 described briefly above. For clarity in illustrating these 
modes, the mounting member 42, retainer ring 90, and the front panel 14 of 
5 the electronic device 10 are shown in dashed lines in Figs. 6 and 7 and are 
removed entirely from Figs. 8-1 1 . The biasing device 80 has also been 
removed from Figs. 6-1 1 . 

In order to remove the first fastener 24 from the mounting device 40, 
the retainer member 60 must be removed from a "latched" mode, Figs. 6 and 

10 8, and put into an "unlatched" mode, Figs. 7 and 9. In a "latched" mode, the 
retainer member 60 is engaged with the first fastener 24. In an "unlatched" 
mode, the retainer member 60 is disengaged from the first fastener 24. 
More specifically, as best shown in Fig. 8, the retainer member 60 is in a 
"latched" mode on the first fastener 24 when the smaller diameter portion 68 

15 thereof is positioned adjacent to the shaft 28 of the fastener 24. As best 
shown in Fig. 9, the retainer member 60 is in an "unlatched" mode on the 
first fastener when the larger diameter portion 70 thereof is positioned 
adjacent to the shaft 28 of the fastener 24. 

To remove the retainer member 60 from a "latched" mode as shown in 

20 Figs. 6 and 8, the retainer member 60 may be translated in a first linear 
direction "Y1" until the larger diameter portion 70 is positioned adjacent to 
the shaft 28 of the first fastener 24 as best shown in Fig. 9. In this position, 
the maximum diameter portion (e.g., the flange 36) of the shaft 28 of the first 
fastener 24 may pass through the larger diameter portion 70 of the retainer 

25 member 60, and the first fastener 24 may be easily, linearly removed (i.e., 

whereby rotation of the fastener 24 is not necessary for removal) in direction 
"Z1" (Fig. 6) from the mounting member 42 of the mounting device 40. Even 
with the first fastener 24 removed therefrom, the mounting device 40 
remains on the electronic device 10 with the assistance of the securing 

30 device 88, described above with reference to Figs. 3-5. 

Docket No. 200210193-1 



-8- 

With the retainer member 60 still in an "unlatched" mode and with the 
mounting device 40 mounted on the electronic device 10, a second fastener 
26 may then be inserted in direction "Z2" into the mounting device 40 (and, 
specifically, a second fastener 26 may be inserted into the opening 52 in the 
5 mounting member 42 of the mounting device 40, Fig. 4) as shown in Fig. 10. 
In an "unlatched" mode, the retainer member 60 is disengaged from the 
second fastener 26. More specifically, as best shown in Fig. 10, the retainer 
member 60 is in an "unlatched" mode on the second fastener 26 when the 
larger diameter portion 70 of the retainer member 60 is positioned adjacent 

10 to the shaft 32 of the fastener 26. The retainer member 60 may then be 
returned to a "latched" mode, whereby the retainer member 60 is engaged 
with the second fastener 26, by translating the retainer member 60 in a 
second linear direction "Y2" opposite the first linear direction "Y1" until the 
smaller diameter portion 68 is positioned adjacent to the shaft 32 of the 

15 second fastener 26 as shown in Fig. 11. In this mode, the second fastener 
26 cannot be pulled out of mounting member 42 since the smaller diameter 
portion 68 of the retainer member 60 will abut the maximum diameter portion 
(e.g., the flange 38) of the shaft 32. In other words, in the "latched" mode, 
the second fastener 26 cannot be linearly removed from the mounting 

20 member 42 of the mounting device 40. With the retainer member 60 in the 
"latched" mode, the second fastener 26, mounting device 40, and electronic 
device 10 may then be mounted on the equipment rack 12. As noted above, 
due to the gap 92 (Fig. 5) between the retainer ring 90 and the rear surface 
16 of the electronic device 10 front panel 14, the mounting device 40 and 

25 fastener 26 mounted therein may be moved slightly as necessary in order to 
center the second fastener 26 within an opening 22 in the equipment rack 
12. After inserting the second fastener 26 into an opening 22 (Figs. 1 and 2) 
in the equipment rack 12, the second fastener 26, mounting device 40, and 
electronic device 10 may be secured to the equipment rack 12 in any 

30 conventional manner, such as, for example, by rotating the second fastener 
26 (which may be a thumbscrew, as noted above) in order to tighten it to the 
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equipment rack 12, and, if desired, mounting a threaded nut (not shown) or 
the like onto the threaded portion 34 of the second fastener 26. 

It should be noted that the retainer member 60 may be adapted to be 
positioned anywhere along the shaft 28, 32 of the first and second fastener 
5 24, 26, including adjacent to the threaded portion 30, 34 thereof However, 
the retainer member 60 is preferably positioned adjacent to the non- 
threaded portion 31, 33, Fig. 3, of the fastener shaft 28, 32 such that, when 
the retainer member 60 is in a "latched" mode, the fastener 24, 26 may be 
displaced in a linear direction "Z1" or "Z2" for a limited distance which is 

10 equal to the length of the non-threaded portion 31 , 33 less the length of a 
completely compressed biasing device 80. As the fastener 24, 26 is 
displaced in a linear direction "Z1 M or Z2 M , the non-threaded portion 31, 33 of 
the fastener shaft 28, 32 may slide through the smaller diameter portion 68 
(Figs. 4 and 8-11) of the retainer member 60 within the limited distance 

15 discussed above. As noted above, the biasing device 80 biases the fastener 
24, 26 in a linear direction "Z1" so that, when not secured to an equipment 
rack 12 (Fig. 1), most or all of the threaded portion 30, 34 of the fastener 24, 
26 may be safely stored within the mounting member 42. In order to insert 
the second fastener 26 into an opening 22 (Figs. 1 and 2) in the equipment 

20 rack 10 as described above, the second fastener 26 may be displaced 

toward the opening 22 in a linear direction "Z2", thereby compressing the 
biasing device 80. Rotating the second fastener 26 within the opening 22 in 
order to secure the second fastener 26 (and mounting device 40, etc.) to the 
equipment rack 10 further compresses the biasing device 80. 

25 With reference also to Figs. 1-11, Fig. 12 illustrates a method 100 of 

mounting an electronic device 10 having a first fastener 24 attached thereto 
to an equipment rack 12 adapted to receive a second fastener 26, wherein 
the first fastener 24 has a different thread type (e.g., thread diameter and/or 
length) than the second fastener 26. The method includes an initial step 102 

30 of providing at least one mounting device 40 of the type described above. 
For each mounting device 40, the following steps are then completed. The 
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next step 1 04 involves removing the first fastener 24 from the mounting 
member 42 of the mounting device 40. As noted above, this may be 
accomplished without removing the mounting device 40 from the electronic 
device 10 since the securing device 88, which does not utilize either fastener 
5 24, 26, is adapted to secure the mounting member 42 to the electronic 

device 10. Thus, the securing device 88 remains on the mounting member 
42 of the mounting device 40 as fasteners 24, 26 are removed from or 
inserted into the mounting member 42. Prior to performing the step 104 of 
removing the first fastener 24 from the mounting member 42, the retainer 

10 member 60 may be placed in an "unlatched" mode as described above and 
shown in dashed lines in Fig. 12. 

The next step 106 involves inserting the second fastener 26 into the 
mounting member 42 of the mounting device 40. At any time subsequent to 
this step 106, the retainer member 60 may be placed in a "latched" mode as 

15 described above and shown in dashed lines in Fig. 12. The next step 108 
involves inserting the second fastener 26 positioned within the mounting 
member 42 of the mounting device 40 into an opening 22 in the equipment 
rack 12. The final step 110 involves securing the second fastener 26 to the 
equipment rack 12, which may be accomplished by rotating the second 

20 fastener 26 (which may be a thumbscrew, as noted above) in order to 

tighten it to the equipment rack 12, and, if desired, mounting a threaded nut 
(not shown) or the like onto the threaded portion 34 of the second fastener 
26. 

While illustrative and presently preferred embodiments of the invention 
25 have been described in detail herein, it is to be understood that the inventive 
concepts may be otherwise variously embodied and employed and that the 
appended claims are intended to be construed to include such variations 
except insofar as limited by the prior art. 
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